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Abstract Schwannoma is a type of benign nerve sheath
tumour arising from the Schwann cell. Because of the close
relationship between the tumour and the nerve of origin
(NOO), the operation of extracranial head and neck
schwannoma may lead to palsy of major nerve. For this
reason, an accurate diagnosis of schwannoma with the
identiﬁcation of the NOO is crucial to the management.
The aim of this review was to ﬁnd out the distribution of
the NOO and the usefulness of the investigations in the
diagnosis of schwannoma. Medical records of the patients
who underwent operation of the extracranial head and neck
schwannoma in our division were reviewed. Between
January 2000 and December 2009, 30 cases of extracranial
head and neck schwannoma were operated. Sympathetic
trunk (10, 33%) and vagus nerve (6, 20%) were the two
most common NOOs. In ﬁve (17%) cases, the NOO was
not found to be arising from any major nerve. For these 30
patients, 20 received ﬁne needle aspiration cytology
(FNAC) and 26 underwent imaging studies (computed
tomography or magnetic resonance imaging) before oper-
ation. The speciﬁcity of FNAC and imaging studies in
making the diagnosis of schwannoma was 20 and 38%,
respectively. For the patients who had nerve palsies on
presentation, their deﬁcits remained after operation. The
rate of nerve palsy after tumour excision with division of
NOO and intracapsular enucleation was 100 and 67%,
respectively. The diagnosis of schwannoma is suggested by
clinical features and supported by investigations. Most of
the time, the diagnosis can only be conﬁrmed on the
histological study of the surgical specimen. Sympathetic
trunk and vagus nerve are the two common NOOs. MRI is
the investigation of choice in the diagnosis of schwannoma
and the identiﬁcation of NOO.
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Introduction
Extracranial head and neck schwannoma is a challenging
conditiontotheheadandnecksurgeons.Fortumoursarising
from the major cranial nerves, excision of tumour with the
division of the nerve of origin (NOO) renders lifelong mor-
bidity to the patients. On the other hand, other nerve-pre-
servingexcisionmethod,e.g.intracapsularenucleation,does
notguarantee intact nerve function after surgery. Becauseof
the substantial chance of nerve palsy after operation,
obtaining an accurate preoperative diagnosis, and prefera-
bly, with the identiﬁcation of the NOO is crucial to the
managementofthedisease.Inthisclinicalreview,aseriesof
30 cases of extracranial head and neck schwannoma will be
analysed; symptomatology, usefulness of preoperative
investigations, distribution of the NOO and the outcome of
different tumour resection methods will be discussed.
Methods
Between January 2000 and December 2009, 30 patients
with extracranial head and neck schwannoma were oper-
ated in our division. The medical records of these patients
were reviewed. After history taking and physical exami-
nation, tissue diagnosis was pursued. For tumours which
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through endoscopy, e.g. tumours in the oral and nasal cav-
ities, incisional or punch biopsy was performed. Fine needle
aspiration cytology (FNAC) was performed for tumours
located at the superﬁcial part of the neck. For tumours which
were located at the deeper part of the neck, e.g. parapha-
ryngeal space, it was usually not possible to obtain tissue for
cytological or histological diagnosis before operation. In
some patients, computed tomography (CT) or magnetic
resonance imaging (MRI) was performed. In our division,
both tumour excision methods, i.e. excision of tumour with
the division of NOO and intracapsular enucleation of
tumour, were practiced. The histological diagnosis and its
clearance were conﬁrmed on parafﬁn-embedded sections.
Results
Symptomatology
A total of 30 cases were analysed. The mean age at surgery
was 41 years (range, 14–67 years). There were 16 male and
14femalepatients.Themeansizeoftumourwas5 cm(range,
2–10 cm). Among all 30 tumours, 23 (77%) were located in
the neck region, 2 (7%) in the oral cavity, 2 (7%) in the nasal
cavity,1(3%)intheskullbase,1(3%)inthemiddleearand1
(3%) in the parotid region. Of the 23 tumours located in the
neck region, 9 of which were located in the parapharyngeal
space (Table 1). Most of the tumours (18, 60%) presented
themselves as an asymptomatic palpable mass. Six (20%)
presented with nerve palsy (e.g. Horner’s syndrome, vocal
cord palsy); three (10%) presented with pain and obstructive
symptoms and three (10%) were totally asymptomatic and
were found incidentally on imaging studies.
Preoperative investigations
In our division, FNAC was performed for tumours located
in the neck and parotid regions. FNAC would be repeated
once if the result of the ﬁrst FNAC was not informative. In
this series, FNAC was performed in 20 cases, 10 (50%) of
whose results were inconclusive, 4 (20%) showed the
presence of spindle cells, 4 (20%) suggested or conﬁrmed
the diagnosis of schwannoma and 2 (10%) suggested a
diagnosis other than schwannoma.
Contrast CT or MRI was performed in 26 cases. Sixteen
(62%) of these studies were not informative, which means
that the studies were not able to suggest the diagnosis of
schwannoma. Ten (38%) suggested the diagnosis of
schwannoma and the NOO could be pinpointed in one case.
Surgery
Most of the tumour (20, 67%) was resected through
transcervical approach. Maxillary swing (2, 7%) and
combined craniofacial approaches (2, 7%) were adopted
for tumours located in the parapharyngeal space and skull
base (Figs. 1, 2). In these 30 tumours, 22 (73%) were
resected with the division of the NOO, and 6 (20%) were
removed with intracapsular enucleation. There were two
(7%) cases of debulk operation with the preservation of
NOO. Therefore, the NOO was preserved in eight cases.
Nerve grafting was performed in two cases of facial nerve
schwannoma in which the NOO was divided during
operation.
Nerve of origin
The NOO was mainly determined by the postoperative
neurological deﬁcit and suggested by the intraoperative
ﬁndings. The concordance rate of the identiﬁcation of the
NOO from intraoperative ﬁndings and postoperative neu-
rological deﬁcit was 87%, which means that the NOOs
determined by the intraoperative ﬁndings was the same as
those determined by the postoperative neurological deﬁcit
Table 1 Anatomical position of 30 extracranial head and neck
schwannomas
Neck 23 (77%)
Superﬁcial neck 14 (47%)
Parapharyngeal space 9 (30%)
Oral cavity 2 (7%)
Nasal cavity 2 (7%)
Skull base 1 (3%)
Parotid gland 1 (3%)
Middle ear 1 (3%)
Total no. of tumour 30 (100%)
Fig. 1 A 41-year-old lady with trigeminal nerve schwannoma
presented with nasal obstruction. The tumour (arrow) was resected
through maxillary swing approach
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sympathetic trunk, 6 (20%) vagus nerve, 3 (10%) facial
nerve. In ﬁve (17%) cases, the NOO was not found to be
arising from any major nerve (Table 2).
Long-term outcome
The mean follow-up period was 40 months (range,
1–119 months). There was no local recurrence in patients
who had tumour resection with the division of NOO or
intracapsular enucleation. In one patient who had debulk
operation, follow-up MRI showed slow progression of the
tumour.
For the six patients who had nerve palsies on presenta-
tion, their neurological deﬁcits remained after operation
and never recovered during the follow-up period. After
excluding the ﬁve tumours which were not arising from
major nerves and the two cases in which nerve grafting
were performed, 23 cases were included in the analysis of
neurological outcomes after operation. For these 23 cases,
15 (65%) had the NOO divided, 6 (26%) were intracapsular
enucleation and 2 (9%) were debulk operation. The NOO
was therefore preserved in eight cases. The rates of nerve
palsy after operation were 100% (15 cases), 67% (4 cases)
and 50% (1 case) for resection with division of NOO,
intracapsular enucleation and debulk operation,
respectively.
Discussion
Schwannoma is a type of benign nerve sheath tumour. It
arises from the Schwann cells which produce myelin
sheath covering the cranial, peripheral and autonomic
nerves. Therefore, schwannoma is always situated inti-
mately with the NOO (Fig. 3). Extracranial head and neck
schwannomas typically present as an asymptomatic neck
mass. Obstructive symptoms may occur if the tumour gains
enough size to compress on the upper aerodigestive tract.
The pressure effect on the NOO can also cause nerve
dysfunction. If a major nerve is involved, nerve palsy, e.g.
vocal cord palsy, Horner’s syndrome, sensory or motor
dysfunction of the upper limb may result.
Both the incidence of malignant schwannoma and the
rate of malignant transformation from benign schwannoma
are not available in the literature. A review on intracranial
malignant peripheral nerve sheath tumour (MPNST) sug-
gested that most of the MPNSTs are developed sporadi-
cally rather than transforming from benign tumours [1].
Current knowledge also showed that most MPNSTs are
associated with neuroﬁbromatosis type 1 [2, 3]. From these
circumferential evidences, the rate of malignant transfor-
mation can be considered low in patients with solitary
extracranial head and neck schwannoma. Because of the
indolent nature and the remote chance of malignant
Fig. 2 A 57-year-old man with trigeminal schwannoma at the skull
base. The tumour (arrow) was resected through combined craniofa-
cial approach
Table 2 The nerve of origin (NOO) of 30 extracranial head and neck
schwannomas
Sympathetic trunk 10 (34%)
Vagus nerve 6 (20%)
Facial nerve 3 (10%)
Trigeminal nerve 2 (7%)
Hypoglossal nerve 1 (3%)
Cervical plexus 1 (3%)
Brachial plexus 1 (3%)
Recurrent laryngeal nerve 1 (3%)
Minor nerve/NOO could not be identiﬁed 5 (17)
Total no. of schwannomas 30 (100%)
Fig. 3 47-year-old man with vagal schwannoma. The tumour is
closely related to the nerve of origin. Intracapsular dissection is
usually attempted for tumour arising from major nerves; however, an
intact nerve function after operation is not guaranteed
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The decision of operation should, therefore, be based on
the balance between the risk and beneﬁt of the surgery, i.e.
the severity of preoperative symptomatology and the
anticipated postoperative neurological deﬁcit.
The operation of schwannoma arising from major nerve
can render lifelong morbidity to the patients. An accurate
preoperative diagnosis with the identiﬁcation of the NOO,
therefore, allows patients to make an informed decision on
whether to undergo operation or observation. The diagnosis
of schwannoma is suggested by the clinical features, e.g.
long-standing history, ﬁrm mass which is more mobile
along the plane perpendicular to the course of the nerve and
nerve palsy. FNAC and imaging studies are often ordered
for diagnosis and planning of operation. However, in our
series, the accuracy of FNAC was only 20%. This ﬁgure
echoes the ﬁndings from other studies that FNAC is neither
sensitive nor speciﬁc in the diagnosis of schwannoma [4,
5]. The speciﬁcity of imaging studies (i.e. CT or MRI) was
38%. The use of CT for diagnosis is not supported by the
literature as there is no speciﬁc CT feature of schwannoma.
Moreover, schwannoma may not be easily distinguished
from paraganglioma in CT [6]. Currently, MRI has
superseded CT because of better soft tissue delineation.
Studies on MRI also found the NOO can be determined
from the spatial relationship between the tumour and the
great vessels of the neck [7, 8]. For the MRI ﬁndings in our
series, the tumours were hypointense on T1-weighted
images and heterogeneously hyperintense on T2-weighted
images. The heterogeneity of intensity may be due to a
mixture of haemorrhage, ﬁbrosis and calcium deposits
inside the tumour (Fig. 4). The NOO could be visualized in
some cases with MRI but none with CT (Fig. 5).
The choice of operation, i.e. excision with the division
of NOO or intracapsular enucleation and its success in
preserving nerve function are mainly determined by the
relationship between the tumour and the NOO. Intracap-
sular enucleation is most feasible for tumour which is sit-
uated eccentrically without being splayed by nerve ﬁbres. It
is usually attempted for schwannomas arising from major
nerves, e.g. vagus nerve, brachial plexus. The recurrence
rate after intracapsular dissection is not well documented in
the literature. According to two recent small-scale series on
schwannoma, no recurrence was found after intracapsular
dissection within their study periods [9, 10]. In this series,
we also did not detect any recurrence after intracapsular
dissection during the follow-up.
Fig. 4 Left the tumour is
heterogeneously hyperintense
on T2-weighted images. The
heterogeneity of intensity may
be explained by the tumour
content. Right histology of the
specimen showed spindle cell
tumour with areas of
haemorrhage, ﬁbrosis and
collagenous tissue encrusted
with iron and calcium
Fig. 5 MRI showed vagal schwannoma and the vagus nerve. The
relationship between the schwannoma and its nerve of origin can be
better appreciated with MRI than CT
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regarded as a part of the management of schwannoma. As
the sympathetic trunk and the vagus nerve are the common
NOOs, corrective procedures, e.g. levator operation and
medialization of vocal cord should be explained to the
patients before operation. In our series, in patients who
presented with nerve palsy, their neurological deﬁcits
remained even after operation and never recovered during
thefollow-upperiod.Correctiveprocedurescanthereforebe
offered on the same setting of the tumour resection surgery.
Conclusion
The management of extracranial head and neck schwan-
noma is an art. An accurate preoperative diagnosis of
schwannoma with the identiﬁcation of the NOO allows the
patients to make an informed decision on whether to
undergo operation or observation. At present, MRI appears
to be the investigation of choice for diagnosis and identi-
ﬁcation of NOO.
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